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Since the time of Bright, diet has been believed to be of great importance 
in affecting the course of human  glomerulonephritis.  No conclusive data 
bearing on this point are available, however, mainly because of the  diffi- 
culties  involved  in  clinical  investigation.  Furthermore,  the  laboratory 
approach to this problem has been subject to the criticism that experimental 
nephritis  generaUy  fails  to  simulate  Bright's  disease  closely.  Previous 
studies by us  (1, 2)  on the renal function, clinical course, and pathological 
lesions of nephrotoxic nephritis in rats, ledus to consider this experimental 
chronic glomerulonephritis  as  an  excellent means  of evaluating  the  effect 
of diet upon  a  damaged  kidney. 
Materials and Methods 
Conditions of Observation.---60 hooded rats of an inbred strain, designated Whelan, 
were chosen for preliminary study in order to insure the availability of 48 suitable experi- 
mental animals.  Before nephritis was induced the following data were obtained on each 
animal: Two urea clearance determinations, one total plasma protein value, one hemo- 
globin estimation, and at least two complete urinalyses. 
After nephritis was induced the animals  were weighed at least once a week; weekly 
urinalyses  were done, unless more frequent examinations were indicated.  Urea dear- 
ance, total plasma protein, and hemoglobin  estimations were obtained every 3rd week 
except when the animal was obviously ill or was believed to be near uremia, in which 
case studies  were done more frequently.  Observations on blood pressure were not 
made.  Blood urea nitrogen values were determined by a suitable micro modification of 
the gasometric hypobromite determination of Van Slyke and Kugel (3).  The details 
of this method have not as yet been published but sufficient control analyses were ear- 
ried out to permit a  satisfactory test of the method before use.  Urine urea nitrogen 
was estimated by the method of Van Slyke and Kugel (3).  The urea dearance tests 
were carried out and calculated as previously described by Farr and Smadel (4).  Total 
plasma proteins were determined by Van Slyke's gasometric micro Kjeldahl method (5). 
Urinary proteins were estimated according to the method of Shevky and Stafford (6). 
Hemoglobin estimations, done by the Sahli method, were expressed as per cent of the 
usual standard, 16 gin. per 100 cc. 
* Read in abstract before the American Society for Clinical Investigation, Atlantic 
City, May 3,  1937. 
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Diets.--All  animals  were fed the stock basal diet, diet B, until the nephritis was 
induced.  This ration contained 18 per cent protein, 51 per cent carbohydrate, 22 per 
cent fat, 5 per cent additional fat as cod liver oil, and 4 per cent Osborne and Mendel 
salt mixture.  The protein in all diets was purified lactalbumin, the carbohydrate was 
a mixture of two parts powdered karo and one part sucrose, while the fat was crisco 
and cod liver oil in the proportions mentioned.  Both the high and low protein diets 
were isocaloric with diet B and contained the same percentages of fat and minerals  as 
the  basal  diet,  but  the proportions of lactalbumin and  carbohydrate mixture were 
varied.  40 per cent protein and 29 per cent carbohydrate were present in the high 
protein diet, diet H.  The low protein diet, diet L, contained 5 per cent protein and 64 
per cent carbohydrate.  The diets were compounded in kilogram lots in a mechanical 
mixer and stored in the ice box in closed tins.  During the preparation of the diets care 
was taken to use just sufficient heat to melt the crisco in order to prevent the formation 
of toxic oxidation products.  Accessory food factors in addition to the cod liver oil 
were furnished by 1 gin.  of fresh brewer's yeast given every other day.  Water was 
provided to  all animals  ad lib. and  the intake was  measured.  On  days when urea 
clearance studies were carried out, 32 cc. of milk, given in four divided feedings, were 
substituted for the regular diet in all groups.  This was to insure excretion of sufficient 
urine for accuracy in the urea clearance tests. 
EXPERIMENTAL 
After the period of preliminary observation, 48 rats were chosen which 
had a  healthy appearance, normal kidney function, and normal blood and 
urine.  During  the  control period  the  rats  increased  in  weight  from ap- 
proximately 50 grn. to between 80 and  100 gm.  Nephritis was induced in 
each animal by the injection of a total of 0.65 cc., per 100 gm. body weight, 
of anti-rat  kidney serum obtained from rabbit 4557  (7); this amount was 
given by the intravenous route in three divided doses administered on con- 
secutive  days.  On  the  day  following the  third  injection  of nephrotoxic 
serum the animals were divided into three groups comparable as to weight 
and  sex.  Previous observations  have  shown  no  significant  difference in 
the intensity of the acute nephrotoxic nephritis induced in rats of the two 
sexes; nevertheless the 30 males and 18 females were so distributed that the 
number of members of each sex were the same in each group.  One of the 
diets described above was fed to each of the groups of rats.  Observations 
were continued for 10½ months after induction of nephritis, at which time 
all surviving animals were sacrificed for pathological studies. 
:RESULTS 
The outcome of the  exper~ental nephritis  in  the  three groups  of rats 
maintained on different diets is summarized in Table I. 
Initial Clinical Course.  First Month after Injeclion.--The  course of the 
nephritis in all three groups of rats was similar for the first month; severe LEE  E.  FARR  AND  JOSEPH  E.  SMADEL  617 
proteinurla and cylindruria persisted; anasarca was present for from a few 
days to 2 weeks; plasma protein values were depressed; renal function was 
not significantly altered except in animals dying during the initial phase. 
One rat each in groups H and L and two animals in group B died during the 
first month. 
Subsequent Clinical Course.- 
Diet B.  Moderate Protein.--One  rat  recovered completely during the 
2nd month; the remaining animals had abnormal urinary findings through- 
out the period of the experiment or until death occurred; 7 of the 14 animals 
that survived the initial phase of the disease died of apparent renal failure. 
TABLE  I 
Composition of Diets Fed and Tabular Summary of Outcome of Nephrotoxic Nephritis 
in Rats Fed Various Diets 
;arbohydrate. 
~rotein. 
~at. 
~ineral. 
Number of 
mimals.. 
)eaths during 1st too.. 
renal failure, death 2nd-llth too.. 
)eaths other than renal failure. 
urvivors with nephritis. 
recovered animals. 
Diet L 
By  Calories 
weight  from 
per cent  per cent 
64  49 
5  4 
27  47 
4 
Diet L 
16 
1 
0 
2 
2 
11 
Diet B 
By  Calories 
v eight  from 
[  p, r cent  per cent 
51  39 
18  14 
27  47 
"4 
Diet B 
16 
2 
7 
0 
6 
1 
Diet H 
By  Calories 
weight  from 
per cent  per cent 
29  21 
40  32 
27  47 
4 
Diet H 
16 
1 
13 
0 
2 
0 
Diagnosis of renal failure was based on a progressive fall of the urea clear- 
ance values and rise in the blood urea nitrogen levels.  The course of the 
disease in this group was similar to that previously observed by us in rats 
with  nephrotoxic  nephritis  maintained on  a  stock  laboratory  diet  (1). 
Diet H.  High Protein.--Every animal fed the high protein diet developed 
progressive nephritis.  Only 2 rats, both nearing the uremic phase of the 
disease, were still alive when the experiment was stopped 10½ months after 
injection  of  anti-kidney  serum.  Terminally  the  majority  of  rats  with 
progressive nephritis showed anemia, polyuria, and weight loss, in addition 
to  markedly  depressed  urea  clearance  levels.  The  malnutrition  which 
occurred during the last weeks of life was in striking contrast to the well 618  DIETARY  PROTEIN  AND  NEPIIROTOXXC  NEPHRITIS 
nourished appearance of these animals throughout the earlier stages of the 
disease. 
Diet  L.  Low  Protein.--Evidences  of  nephritis  diminished  greatly,  or 
disappeared entirely in all but 2  animals  in the 2nd month of the experi- 
ment.  These 2  rats died suddenly in the 5th month, without antecedent 
renal failure.  Growth was delayed for a  considerable time in all the ani- 
mals of this group and was never as great as in rats fed the two other diets. 
8½  months  after injection none of the  surviving  rats  had  elevated  blood 
urea nitrogen or depressed urea clearance values; moreover, only one ani- 
mal had urinary abnormalities of even moderate degree.  5 of the rats which 
had  apparently recovered from their renal injury were changed from low 
to high protein diets in the 9th month; in the ensuing 2 months, 2 of these 
animals  developed  significant  albuminuria  with  casts.  The  increase  in 
urea clearance values, which occurred in this subgroup following the change 
from the low to the high protein diet, is  a  common phenomenon observed 
in dogs  (8)  and man  (9-11)  under these circumstances. 
The preceding paragraphs  summarize  the  clinical  findings  in  nephritic 
rats maintained on the three different diets.  Results obtained by the va- 
rious methods of study are given in some detail below. 
Urea Clearance Studies.--2  of 16 nephritic animals fed the basal diet, 2B and 16B, 
died during the 1st month after injection and both showed a significant  reduction in 
urea clearance values several days before exitus (see Fig.  1).  One rat, 10B, died early 
in the 3rd month with kidney failure; this animal had a sharp reduction in renal function 
during the 1st month, followed by a further slow progressive fall.  Urea clearance values 
in the 13 remaining animals did not deviate significantly from normal limits throughout 
the first 2 months after injection.  6 of these rats, 1B, llB, 12B, 14B, and 15B, suc- 
cumbed during the 5th, 6th, and 7th months with renal failure.  The decrease in their 
urea dearance values was gradual; thus an average period of about 3 months elapsed 
from the time the animals  first showed clearance determinations approaching uremic 
levels  until death occurred.  5 of the  7 animals  which  survived the experiment, 3B, 
4B, 5B, 6B, and 7B had urea clearance values that fell within the normal range in almost 
every instance.  On the other hand, rat 8B showed several low clearance values during 
the 2nd and 3rd month but the renal function returned to a normal level until the 9th 
month of the disease, when it dropped to values generally seen in the terminal phase of 
the disease.  Although  this animal did not die with nephritis it was  in the stage of 
chronic renal failure when sacrificed.  In animal 9B the renal clearance function was 
normal until the 7th month when it dropped sharply to the terminal phase zone where 
it stayed for 2 months but rose again to normal levels during the 9th and 10th months. 
There was no apparent explanation for the unusual course  the disease  took in these 
2 animals. 
The nephritic animals  fed diet H  had a much more uniform course than did those 
given diet B  (see Fig. 2).  One animal died from acute nephritis within a few weeks 
after injection.  Another rat showed a significant decrease of the urea clearance by the LEE  E.  FARR AND  JOSEPH  E.  SMADEL  619 
end of the 2nd month and died about the end of the 3rd month of the disease.  During 
the 2nd, 3rd, and 4th months the urea clearance determinations in 12 animals dropped 
to terminal phase levels.  Each of these 12 rats died of apparent renal failure 2½ to 3 
months  after its urea clearance had  decreased to uremic levels.  The  urea clearance 
determination on rat 3H was definitely depressed in the 3rd month and showed a further 
slow  but  constantly  downward  trend  to  the  10th  month.  2  animals  survived  the 
experiment; neither of these had significantly diminished urea clearance value at any 
time but other evidences of nephritis persisted.  A striking feature of the urea clearance 
studies in the animals dying of progressive renal  disease was the comparative absence 
of wide variation such as occurred in rats without renal failure. 
Strikingly absent in all animals fed the low protein diet was the expected downward 
trend of the clearances in the 3rd and 4th month after induction of nephritis, when the 
disease seemed to become actively progressive in the other groups (see Fig. 3).  One 
rat, 16L, died 2 weeks after injection of nephrotoxin with severe albuminuria and ana- 
sarca; the final clearance done a  week before death was still within a  normal range. 
The 2 animals, llL and 12L, which died suddenly in the 5th month had normal renal 
function a week before they succumbed.  As mentioned earlier, these 2 rats had never 
recovered from their initial nephritis, and death was due apparently to the combined 
effect of moderate nephritis with a poorly balanced diet.  A temporary decrease in renal 
function during the 1st month of the disease was observed in rats 10LH and llL.  None 
of the other animals showed evidence of renal failure at any time and furthermore a 
normal response in urea dearance,--an increase in value,--was noted in the LH group of 
animals, i.e.,  those changed from low to high protein diet in the 8th month (6LH to 
10LH inclusive). 
Proteinuria.--Proteinuria  reached a maximum average value of 72 rag. per 18 hours 
for the rats in group B  during the 2nd week after injection of anti-kidney serum (see 
Fig. 4).  A decrease in proteinuria then occurred with a fall to 30 rag. per 18 hours by 
the end of the 5th week.  During the next 15 weeks, when renal failure was developing 
in 6 of the animals, there was a gradual increase in proteinuria to 66 rag. per 18 hours. 
In this group the second rise in proteinuria apparently reflected increasing severity of 
the disease; however, as death approached decreasing amounts of protein were excreted 
per 18 hours.  Following the death of these 6 animals, the average amount of protein 
excreted by the survivors was diminished but in the last weeks of the experiment the 
value again reached 66 rag. per 18 hours. 
The curve for the group H  animals, represented in Fig. 4, showed a rapidly increasing 
proteinuria beginning immediately after injection of nephrotoxin which reached a maxi- 
mum of 90 rag. per 18 hours in the 7th week.  There was little change until the 18th 
week when the average proteinuria began to decrease, and finally dropped to a minimum 
of 54 rag. per 19 hours in the 32nd week of the experiment, by which time most of the 
animals were dead.  The 2 rats with normal urea clearance values at the conclusion of 
the experiment kept up a  maximal loss of protein in the urine.  The decrease in pro- 
teinuria noted in groups B and L during the 2nd and 3rd month after injection was not 
observed in group H. 
All of the animals fed diet L  developed a marked proteinuria within 24 hours after 
injection, and this increased to a  maximum of 36 rag. per 18 hours in the 2nd week. 
By the $th week, however, the proteinuria fell to a low level, i.e.,  2 to 8 mg., in most 620  DIETARY  ~0TEIN  AND  NEPHROTOXIC  NEPHRITIS 
of the rats and there it remained throughout the period of observation.  The average 
curve, as shown in Fig. 4, was closely approximated by all animals except the two which 
died in the 5th month.  The slight increase in average proteinuria noted in this group 
during the final 2 months was occasioned by an increased output from the LH animals 
which had been  changed to the high protein diet. 
FrG. 1  FIG. 2 
FXG. 1.  The course of nephrotoxic nephritis  in  rats  fed  diet  B  as  represented  by  a  series of 
urea  clearance determinations.  Note  the  lack of variation in  clearance values  in  animals  with 
renal failure compared to those in which  the nephritis did not result in death. 
FIG. 2.  The course of  nephrotoxic  nephritis  in  rats  fed  diet  H  as  represented  by a  series of 
urea clearance determinations.  A steady decrease in clearance values and death from renal failure 
occurred in all but two of the rats which survived the acute nephritis. 
Cylindruria.--The maximum number of  casts was  seen in all groups within a  few 
days after induction of the renal lesion.  The number  of formed elements in the urine 
of the group L  animals decreased  rapidly to a  low value where it remained.  The con- 
tinued excretion of  small numbers of casts by certain of these animals suggested that 
in them the disease might be  latent rather than healed.  A  gradual decrease in casts 
from three plus intensity to two plus occurred in the group H  rats during  the first 9 
months.  The excretion of urinary casts by animals of  group B  was variable but the LEE  E.  :FAllR  AND  JOSEPH  E.  SMADEL  621 
curve tended to approximate that of group H.  It is interesting that a  secondary in- 
crease in the number of casts was noted in the urine of group B  animals after the 4th 
month of the disease.  Variations in the excretion of casts did not seem to bear any 
close relationship to the progress of the chronic disease. 
Urine Volume.--Following the severe oliguria which was common to animals of all 
groups during the  1st week, rats fed the low protein diet tended to have a  constant 
Fro. 3.  The course of nephrotoxic nephritis in rats fed diet L, as represented by a 
series of urea clearance determinations.  Note the absence of renal failure in the animals 
and the variability of renal function as shown by increases in the clearance values for 
LH animals when they were fed the high protein diet during the last 2 months. 
urine volume of just over 1 cc. per 18 hours.  This average value tended to increase 
slightly during the period of observation, but the rise during the final 2 months of ob- 
servation depended for the most part on the LH group of animals  which  took  more 
fluid when changed to the high protein diet (see Fig. 6).  The constant increase in urine 
volume which was observed throughout the first 6 months in rats fed the high protein 
diet was occasioned largely by the polyuria that accompanied decreased renal function 
under these conditions; a  maximum value of 8 cc. per 18 hours was maintained during 
the last 5  months.  The graph representing the average urine volume for animals of 
group B  shows fluctuations caused by polyuria in individual animals with renal failure, 622  DIETARY  PROTEIN  AND  NEPHROTOXIC  NEPHRITIS 
but with the death of these an{mals urine volumes tended to approximate those of rats 
maintained on the low protein diet. 
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Fzc.  4.  Average values  for proteinuria for  the  three  groups  of animals  fed  diets 
B, H, and L.  The sharp reduction in proteinuria in group L indicated rapid improve- 
ment within a few weeks after induction of the disease.  The decrease in the proteinuria 
for group H  was associated with renal failure and death of most of the animals.  After 
exitus of these animals the value rose again to maximal levels. 
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FIG. 5.  Graphic summary of average number of casts seen in urine of animals fed 
diets B, H, and L.  Improvement was associated with a marked decrease in the number 
of urinary casts.  On the other hand, variations in the excretion of casts by rats with 
chronic nephritis were of minor importance in estimating changes in the severity of renal 
disease. 
Plasma Proteins.--An initial reduction in the plasma protein values was observed 
in aU groups of animals, shortly after the development of severe proteinuria.  During 
this period of hypoproteinemia the animals showed subcutaneous  edema and ascites. 
Demonstrable  edema  disappeared  before  the  return  of  plasma  protein levels  to ap- 
proximately normal, which occurred at about 5 weeks.  Thereafter animals in g~oups B 
and H, when not uremic, were able to maintain a plasma protein level near the normal LEE  E. PARR  AND  JOSEPH  E.  SMADEL  623 
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Fie. 6.  Comparison of average 18 hour urine volumes for the three diet groups after 
induction of nephritis.  The large urine volume noted for group H was caused in part 
by an increased fluid intake with the high protein diet and in part by polyuria which 
characteristically  developed with renal failure.  The increase in urine volume for group 
L during the last 8 weeks was due to the increased fluid intake of the LH rats. 
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FIG. 7.  Comparison  of average plasma  protein values  of the three groups  of rats. 
Despite a large loss of protein in the urine, the group H animals were able to maintain 
their plasma protein near a normal level.  The group L animals were able to maintain 
their plasma  proteins  on a diminished protein intake presumably because of recovery. 
Hypoproteinemia occurred initially in all rats, but was seen subsequently only in animals 
in the terminal  stage of the disease. 
even when large amounts of protein were lost  in the urine.  A terminal  reduction of 
plasma  proteins  was generally  observed in rats with progressive nephritis,  but usually 
this did not occur until the animal had begun to lose weight rapidly and was in severe 
uremia.  The absence of severe hypoproteinemia,  except initially and terminally,  seems 
to be highly characteristic  of this experimental  disease. 624  DIETARY PROTEIN  AND NEPHEOTOXIC NEPHRITIS 
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FI~. 8.  Comparison of average hemoglobin values of nephritic rats fed diets B, H, 
and L.  The development of significant anemia concomitant with severe nephritis is 
illustrated by the decrease in average hemoglobin value for group H  from the 20th  to 
the 35th week.  During this period the majority of the animals died of renal failure. 
The average hemoglobin value for the B animals was depressed between  the  25th  and 
32nd weeks but returned to normal after exitus of the rats with nephritis during this 
period.  The variations in group L are probably not significant. 
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FIG. 9.  Graphic comparison of average body weight changes  in  animals fed diets 
B, H, and L.  The initial hump in each of the three curves was the result of edema 
and ascites.  The subsequent  rise was the result of growth.  Malnutrition appearing 
with progressive renal failure is reflected in the decrease in the average value for group H. 
Hemoglobln.--The fluctuations in  the hemoglobin curves  (Fig. 8)  representing the 
average values for groups B  and H  are due in greater part to the development of severe 
terminal anemia in animals with renal failure.  None of the rats in group L  developed 
anemia; however, 4  of the 8 animals which died in  group ]3 and 8 of the  14 animals 
that died while being fed the high protein diet had a  hemoglobin value below 50 per 
cent at the time of the last determination.  Anemia was associated only with chronic LEE E. ~ARR AND  JOSEPH  E. SMADEL  625 
renal failure, for it was not observed in rats dying with acute nephritis or in rats having 
chronic nephritis with normal clearance values.  The nephritic rat seemed better able 
to maintain its plasma proteins than its hemogiobin, since in the terminal phase anemia 
generally preceded hypoproteinemia. 
C-rowth.--Following the loss of edema, which is represented by the initial drop in the 
weight curves, growth occurred steadily in all three groups but at markedly different 
rates (see Fig. 9).  Animals fed diet H  grew more rapidly and, in general, during the 
early months of the experiment, presented a better physical appearance than members 
of other groups.  Nevertheless, the average weight for group H  rats fd[ below that of 
group B animals in the 4th month; this was dependent upon the early development of 
severe renal disease with concomitant weight loss in many of the H animals.  Similarly 
the drop in the weight curve for group H rats at the end of the experiment, was associated 
with terminal malnutrition.  Animals fed diet L  failed to grow as rapidly as did rats 
in the other groups; moreover, their weight was never as great as that attained by 
animals fed the B  diet.  The general physical appearance of the animals taking the 
high and low protein diet during the early months of the disease was strikingly different. 
We were greatly surprised, however, to find that the majority of the latter group re- 
covered while all of the former group developed progressive nephritis; on the bases of 
growth and development we expected the reverse to occur. 
Pathological Studies.--The pathological changes found in the present group of rats 
have been reported in detail elsewhere (12) and only a brief summary need be given here. 
Morphologically, the lesions found in rats of the different diet groups were generally in 
keeping with the clinical  findings.  That is to say, the renal changes were minimal in 
the rats fed the low protein diet group, and very severe in the animals which developed 
renal failure in groups B and H. 
Practically every glomeruhs in the kidney of a  rat with progressive nephritis was 
abnormal.  The degree of damage varied from thickening of the glomerular capillary 
basement membrane and distortion of the tuft to a complete scarring of the glomeruhs. 
In contrast to this, many of the glomeruli in the kidneys from rats of the L group ap- 
peared normal; moreover, the majority of the tufts which were involved showed only 
mild residual changes. 
On the basis of histological evidence, it appeared that one of the most fundamental 
effects of diet on the course of nephrotoxic nephritis involved the response of the acutely 
damaged tubular  epithelinm.  For  example,  there  was  a  marked tendency  towards 
recovery from tubular injury when a low protein diet was fed.  On the contrary, pro- 
gressive involvement of the distal tubular segment was characteristically found when a 
basal diet was given, while destruction of the proximal tubule was outstanding in ne- 
phritic rats fed a high protein diet.  Marked proliferation of Bowman's capsule with 
connective tissue ingrowth into the giomerular tuft was conspicuous  in  the kidneys of 
rats in groups B and H.  On the other hand, obliteration of the capsular space by cres- 
cent formation occurred relatively infrequently in the rats of group L. 
CO~n~-NT 
The effect of dietary protein on the kidneys of normal animals has been 
investigated by many workers.  Unequivocal evidence of deleterious action 
on normal kidneys by dietary protein per se has been lacking.  The litera- 626  DI]~TARY  PROTEIN  AND  NEPHROTOXIC  NEPHRITIS 
ture on experimental nephropathies has recently been reviewed by Horn 
(13) and the reader is referred to that paper for a summary of much of the 
earlier  work  on  this  problem.  We  have  observed  no  significant  renal 
changes other than moderate hypertrophy in normal rats fed the high pro- 
tein diet used in the present experiment.  However, certain degenerative 
changes in the liver and kidney have been noted consistently in normal 
animals fed  our low protein  diet  (12);  the  factors  responsible for these 
lesions have not been investigated. 
Several groups of workers have found that feeding a high protein diet to 
partially nephrectomized rats hastens the development and increases the 
intensity of  the nephritis which appears  in  such animals  (14).  Dietary 
protein from several sources, i.e.,  casein, liver, and muscle, was  employed 
by these workers.  The present study would indicate that a  diet which is 
unphysiologically high in a protein from another source tends to augment 
the renal injury already present.  Furthermore, the manner in which the 
original renal injury is produced in rats does not seem to alter the response 
of the kidney to this dietary factor.  Under the conditions of this experi- 
ment a diet which was unphysiologically low in protein prolonged the lives 
of nephritic rats, regardless of the fact that the feeding of this diet alone 
resulted  in  the  development of  certain  kidney  lesions  even  in  young 
normal rats. 
The present experiments do not rule out a  possible contributing factor 
affecting progression of  the  disease  in  animals  fed  a  high protein  diet, 
namely, the acidification of the urine which occurs under these conditions. 
In subsequent experiments, as yet unpublished, we have, however, observed 
that the production of a persistent ketosis in  rats with severe nephrotoxic 
nephritis maintained on a diet low in protein was not followed by a highly 
fatal disease such as occurred in nephritic animals fed the high protein diet. 
It is noteworthy that repeated severe injury to the kidney is not neces- 
sary in order to cause the development of a  chronic progressive nephritis. 
The animals discussed here received their entire dose of nephrotoxic serum 
within a  3  day period.  Thus a  single episodic insult to  the kidney was 
sufficient to  induce  changes which,  under  the  proper  circumstance, led 
to renal failure in a matter of months.  We have not sought to determine 
whether the chronic progressive disease, once established, can be influenced 
by feeding the animal a low protein diet. 
We wish to  emphasize the fact that knowledge gained from these ex- 
periments cannot be applied directly to human beings with Bright's disease, 
since there is no evidence that injured renal tissue of rat  and man wiU 
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theless, we do believe these results suggest that further careful observations, 
in addition to those already reported by Schwensen (15) and Naeraa (16), 
on the outcome of acute nephritis in human beings fed various diets are 
desirable. 
SUMM&RY 
Acute nephritis of medium severity, affecting both glomeruli and tubules, 
was produced in rats by injections of anti-rat-kidney serum, given on 3 
consecutive days. 
The course of the nephritis was markedly influenced by the type of diet 
which was fed.  Rats tended to recover promptly from the induced nephri- 
tis  when a  low proteln-high carbohydrate diet was given.  On the other 
hand, in nephritic rats maintained on a medium protein diet the nephritis 
almost invariably became chronic and half the animals died of renal in- 
sufficiency during the 10½ months of observation.  Finally none of the rats 
which received a  high protein-low carbohydrate diet recovered from the 
acute  renal injury; all  developed chronic progressive  nephritis  and  the 
majority died of renal failure after some months. 
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